Renin inhibitors as an example of presumptive irrelevant positive findings in the Salmonella/mammalian microsome assay (Ames test).
An increase in the number of mutant colonies in the Ames test is generally taken as a strong indication for a genotoxic (e.g., DNA damaging) property of the test compound or its metabolites. However, a few examples are known in which mechanisms usually related to some sort of growth enhancement will lead to increases in mutant frequencies of spontaneous origin. The renin inhibitor Ro 42-5892 increased the number of mutant colonies of strain TA1538 and to a lesser degree of TA98 in the standard plate incorporation assay (Ames test). Since there is no chemical basis for a 'DNA reactivity' of this compound, experiments were performed to obtain information about possible indirect mechanisms of enhancing the number of spontaneous mutant colonies. Circumstantial evidence is presented to attribute the weak activity not to an inherent genotoxic property but rather to an as yet undefined indirect effect on the expression of spontaneous mutants. Since Ro 42-5892 contains a histidine residue it was a reasonable assumption to suspect a growth enhancing property of the test compound. However, none of the strains showed an elevation of the number of revertant colonies or an increase in the density of the background growth. In addition, structurally related non-histidine containing renin inhibitors showed absolutely no increase in the number of revertant colonies. Furthermore, no growth induction (either in liquid or under selective conditions) and no histidine cleave off by a TA1538/TA98 specific metabolism could be shown. A second line of evidence showing parallelism to growth enhancing compounds concerns the comutagenicity of histidine containing renin inhibitors. When Ro 42-5892 was tested in combination with established mutagens, a multiplicative synergism was found. This effect was observed not only in strains TA1538 and TA98 but also in the standard Salmonella tester strains where the spontaneous mutant frequency was not increased by Ro 42-5892. Analogous effects were previously shown for free histidine, isohistidine, phenobarbital and tetracycline and in part explained by molecular mechanisms.